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Executive  Summary 

Conclusions 

The  major  conclusions  of  this  study  are  as  follows: 

1.  The  Montana  coal  market  through  the  1971-1985  period  ha^  been 
relatively  stable  due  to  locational  advantage  in  Minnesota,  Wisconsin, 
Michigan  and  by  wire  to  the  Pacific  Northwest  (PNW). 

2.  The  very  large  relative  growth  in  Wyoming  is  due  to  three  factors: 
a)  locational  advantage  to  a  much  larger  market  including  south-central  oil 
and  gas  states,  b)  major  shifts  from  oil  and  gas  generation  to  coal  due  to 
rising  world  oil  prices,  and  c)  the  expansion  of  the  low  sulfur  coal  market 
under  the  New  Source  Performance  Standards  for  sulfur  dioxide  omissions  in 
1971. 

3.  The  cost  differentials  related  to  locational  advantage  (transportation) 
and  air  pollution  regulations  (scrubbers)  d.rQ   on  the  order  of  $5  to  $15/ton. 
Cost  differentials  due  to  Montana  and  Wyoming  coal  severance  taxes,  which  d^re 
more  on  the  order  of  $l/ton,  have  had  an  insignificant  market  impact. 

4.  In  all  likelihood,  most  existing  contracts  with  Montana  producers 
that  will  expire  in  the  mid-1990's  will  be  renewed  even  in  the  absence  of 
severance  tax  reductions. 

5.  Based  on  industry  sources  and  known  new  contracts,  the  Montana  coal 
industry  is  in  for  steady  Z%   to  M   annual  growth  out  to  1988,  reaching  42 
million  tons  per  year  (mtpy). 

5.  The  long  term  forecast  for  Montana  coal  production  is  for  substantial 
growth  to  between  48  and  85  mtpy  in  the  year  2000,  depending  on  the  growth 
rate  of  electi^ical  consumption  in  the  market  area. 


7.  Reclamation  policies  an(\   potential  acid  rain  legislation  are  unlikely 
to  significantly  impact  Montana  production  during  the  next  15  years. 

8.  The  impact  of  a  SI  price  reduction  on  Montana  coal  production  is 

si  1ght--around  1.5  mtpy  increase  in  1990  and  1995  and  6  mtpy  in  the  year  2000, 
at  a  2%   electrical  growth  rate. 

9.  Severance  tax  reductions  will  in  no  case  generate  sufficient 
increased  production  to  offset  tax  revenue  losses  on  new  production  that  will 
occur. 

10.  Revenue  losses  of  a  50%  reduction  ($1.50)  in  severance  tax  for  new 
production  will  rise  from  $10  million  per  year  in  1990  to  S34  million  per  year 
in  2000.  The  same  reduction  on  the  production  o^  all  coal  will  amount  to  a 
loss  for  the  state  of  $58  million  per  year  in  1990  and  $83  million  per  year  in 
2000. 

U.  The  net  present  value  of  lost  tax  revenues  to  the  year  2000  on  a  50% 
tax  reduction  on  new  production  only  is  $105  to  $205  million,  depending  on 
growth  in  electrical  sales.  The  net  loss  on  all  production  of  a  50%  reduction 
in  tax  is  $685  to  $785  million  to  the  year  2000. 

In  the  following,  the  analysis  underlying  these  basic  conclusions  is 
briefly  summarized.  The  interested  reader  seeking  greater  detail  is  referred 
to  the  full  report  and  an  earlier  analysis  completed  in  1982  for  the  Office  of 
Surface  Mining,  entitled  "Projections  of  Coal  Demand  from  the  Northern  Great 
Plains  through  the  Year  2010." 
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Introduction 

This  paper  provides  an  economic  analysis  of  the  market  for  flontana  and 
Wyoming  coal.  The  basic  purpose  of  the  study  is  to  provide  a  Montana  coal 
production  forecast  to  the  year  2000  and  show  the  sensitivity  of  this  forecast 
to  three  policies:  The  coal  severance  tax,  acid  rain  legislation,  and 
reclamation  policies.  The  focus  is  entirely  on  the  derived  demand  by  coal- 
fired  plants  in  the  electric  utility  sector.  This  category  of  use  currently 
accounts  for  about  95%  of  Northern  Great  Plains  production.  As  developed  in 
some  detail  elsewhere  (Duffield  et  al ,  1982),  the  other  current  and  potential 
users:  (industrial,  synfuels,  and  export)  are  unlikely  to  be  significant 
before  the  turn  of  the  century. 

For  purposes  of  our  analysis,  the  electric  utility  market  for  coal  can  be 
divided  into  three  categories:  existing  contracts,  new  plants,  and  "acid 
rain"  plants.  These  categories  correspond  to  three  different  vintages  of 
coal-fired  generating  units.  Existing  contracts  are  mostly  for  plants  that 
came  on  line  from  around  1968  to  the  present,  new  plants  are  those  coming  on 
line  in  the  future,  and  "acid  rain"  plants  are  older  plants  built  under 
lenient  sulfur  emission  regulations.  Our  basic  conclusions  for  each  market 
will  be  summarized  in  turn. 
Existing  Plants  and  Contracts 

The  dominant  factor  explaining  the  pattern  of  current  contracts  for 
Montana  and  Wyoming  coal  is  location.  For  example,  given  the  existing  rail 
network.  Col  strip  area  coal  has  a  240  mile  edge  over  Wyoming  Powder  River  for 
shipments  east  to  Minneapolis.  However,  to  the  south  (Texas,  Oklahoma,  etc.) 
Gillette  area  coals  have  a  330  mile  advantage.  At  the  current  average  rate 
for  coal  unit  trains  of  .017  $/ton-mile,  the  respective  advantages  are 
$4.08/ton  to  Montana  in  some  north-central  markets  and  $5.61/ton  advantage  to 
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Wyoming  to  the  south.     This  difference  is  very  important  and  has  the  same 
impact  on  delivered  price  as  an  equivalent  difference  in  FOB  mine  price. 
Because  of  these  very  important  locational   differences  vis-a-vis  markets  and 
existing  rail   routes,    there  are  well  defined  spatial  markets  for  Montana  and 
Wyoming  coals. 

Between  1071  and  1935,  176  major  new  coal-fired  plants  were  built  in  the 
19  state  coal   market  in  which  Wyoming  and  Montana  compete.     In  this  period 
there  were  only  six  states  where  new  plants  were  burning  Montana  coal  as  they 
came  on  line:     Montana,  Minnesota,   Wisconsin,   Illinois,   Michigan  and  Texas. 
(The  deliveries  to  Texas  were  for  Decker  and  Spring  Creek  coals,  which  are 
located  only  125  miles  north  of  Gillette,   and  can  compete  on  some  longer  rail 
hauls  due  to  their  higher  3TU  content.)     Market  shares  in  the  19  state  area 
for  three  specific  time  periods  1971-1975,   1976-1980,   and  1981-1985   are 
summarized  in  Table  S-1.     As  can  be  noted,   the  Montana  market  share  has  been 
relatively  stable  at  around  10%,   while  the  Wyoming  share  jumped  dramatically 
from  16X  to  53%  between  1971-75  and  1976-80. 

As  developed  in  some  detail   in  the  report,   the  change  in  the  Wyoming 
market  is  mainly  due  to  the  dramatic  increase  in  oil  and  gas  prices  following 
the  Arab  oil  embargo  of  1973-74.     Prior  to  that  time  almost  all   electric 
generation  in  the  large  south-central   market  of  Arkansas,  Louisiana,  Oklahoma, 
Nebraska,  and  Texas  was  by  oil   and  gas.     Between  1971-1975  there  were  only 
four  new  coal-fired  plants  brought  on-line  in  this  area  (all    in  Texas)  and 
none  used  Wyoming  coal.     However,  between  1976  and  1985,  51  coal-fired  plants 
were  built  and  41  of  these  burned  Wyoming  coal,  accounting  for  increased 
Wyoming  prodution  of  about  66  million  tons  per  year.     By  contrast,   Montana 
picked  up  only  a  share  of  several   new  Texas  plants  in  the  south-central  area 
in  this  period  or  about  4  million  tons  per  yeai^. 
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Table  S-1 


Market  Share  Summary 

for  New  Coal-Fired  Plants 

in  the  19  State  Market  Area* 


Time  Period:  On  Line  Date 


Coal  Source 

71-75 

76-80 

81-85 

Total 

Montana 

#  of  plants 
mw  capacity 
share  of  mw 

5 
1744 
.080 

9 
3589 
.095 

6 
2929 
.107 

20 
8262 
.095 

Wyoming 

#  of  plants 
mw  capacity 
share  of  mw 

10 
3392 

J.  56 

38 

19785 

.526 

35 

17121 

.623 

83 

40298 

.464 

Other 

#  of  plants 
mw  capacity 
share  of  mw 

31 

16664 

.764 

25 

14255 
.379 

16 
7420 
.270 

73 

38339 

.441 

Total 

#  of  plants 
mw  capacity 

46 
21800 

73 
37629 

57 
27470 

176 
86899 

AR,  CO,  IL,  lA,  IN,  KS,  LA,  MI,  MN,  MO,  MT,  NB,  NO,  OK,  OR,  SO,  TX ,  WS,  and  WY 


The  other  major  market  factor  in  1971-1985  was  the  adoption  of   federal  New 
Source  Performance  Standards  (MSPS)  limiting  sulfur  dioxide  (SO2)  emissions 
from  coal-fired  plants  to  I.?,   lbs.  of  SO2  per  million  BTU's.  These  standards 
were  applied  to  plants  which  began  construction  after  September  1971.  Given  a 
construction  time  lag  of  five  to  eight  years,  these  standards  impact  coal 
source  choices  after  1976.  Most  Gillette  area  and  Montana  Decker  and  Spring 
Creek  coals  are  well  below  .f>%   sulfur  by  weight  and  high  enough  in  BTU  value 
that  they  can  meet  NSPS  without  scrubbing.  However,  Col  strip  area  coals  are 
around  J%   to  .8%  sulfur  and  require  costly  scrubbing  to  meet  NSPS.  As  a 
result,  for  example,  new  plants  on  line  in  Wisconsin  after  1976  have  used 
Wyoming  coal  even  though  Montana  has  a  lower  delivered  price  due  to  locational 
advantage. 

In  1978,  sulfur  regulations  were  revised  to  require  scrubbing  on  all 
coals.  The  cost  of  scrubbing  low  sulfur  western  coals  is  around  $5.00  to 
$8.00/ton  (1980  dollars)  and  $15/ton  for  3.4%  sulfur  Illinois  coal.  These 
Revised  New  Source  Performance  Standards  (RNSPS)  mean  that  states  on  the 
fringe  of  both  the  Montana  and  Wyoming  markets  (Illinois,  Texas,  Louisiana, 
Arkansas,  etc.)  will  be  less  likely  to  buy  NGP  coal  than  in  the  past.  On  the 
other  hand,  most  of  the  relative  disadvantage  to  slightly  higher  sulfur 
Col  strip  area  coals  disappears  under  RNSPS. 

Locational  advantage  and  changes  in  sulfur  emission  regulations  account 
for  cost  differences  on  the  order  of  $5  to  $15  per"  ton.  By  contrast  the 
effective  coal  severance  tax  rates  (as  a  %  of  selling  price)  for  Montana  and 
Wyoming  are  21%  and  11%  respectively.  On  typical  $10  to  $ll/ton  coal  this 
amounts  to  only  about  a  dollar  a  ton  difference.  For  typical  delivered  prices 
of  $25  to  $40  per  ton  (with  transportation  accounting  for  $15  to  $25  of  the 
cost),  coal  severance  tax  differences  are  relatively  small --2%  to  4%  of 
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delivered  price.  Needless  to  say,  very  small  differences  in  the  transportation 
rate  (for  example,  only  1  mill  per  ton-mile  differences  over  1000  miles)  have  an 
equivalent  effect. 

Changes  in  the  Montana  coal  market  share  by  state  for  new  plants  in  the 
1971-1985  period  were  analyzed.  There  were  no  cases  identified  where  the 
small  difference  between  Montana  and  Wyoming  coal  severance  taxes  were  a 
significant  factor  in  determining  the  least  cost  choice  of  the  utility 
purchasing  the  coal. 

The  major  conclusions  from  this  analysis  of  market  share  for  existing 
plants  are  as  follows.  The  Montana  coal  market  share  through  the  1971-1985 
period  has  been  small  but  relatively  stable  due  to  the  locationa"!  advantage  in 
Minnesota,  Wisconsin,  Michigan  and  by  wire  to  the  PMW.  The  very  large  relative 
growth  in  Wyoming  is  due  to  three  factors:  1)  locational  advantage  to  a  much 
larger  market  including  the  south-central  oil  and  gas  states,  2)  major  shifts 
from  oil  and  gas  generation  to  coal  due  to  rising  world  oil  prices,  and  3)  the 
expansion  of  the  low  sulfur  coal  market  under  the  NSPS  of  1971.  As  developed  in 
some  detail  in  our  main  report  only  the  Decker  and  Spring  Creek  coals  in  Montana 
benefited  significantly  in  this  period  from  the  NSpS. 

Our  forecast  for  production  related  to  existing  contracts  is  for  no  major 
changes  to  the  year  2000.  About  12  million  tons  of  current  production  is  tied 
to  contracts  that  are   up  for  renewal  in  1993-1995.  Almost  all  of  this  coal  is 
for  burn  sites  in  Minnesota  and  Wisconsin.  Our  analysis  indicates  that  most 
of  these  sites  continue  to  be  in  the  Montana  market  for  the  most  probable  set 
of  new  bid  prices.  In  the  late  1990's,  some  Decker  and  Spring  Creek  contracts 
begin  to  expire  in  Illinois,  Texas,  and  Michigan.  These  have  not  been  closely 
analyzed  given  the  proximity  of  the  expiration  date  to  the  last  year  of  our 
forecast,  and  the  uncertainty  concerning  new  bid  levels  from  Decker. 
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New  P1ants--Near  Term 

Our  forecast  for  Montana  coal  production  is  summarized  in  Figure  S-1.  As 
it  is  assumed  that  the  gi^eater  part  of  existing  contracts  will  be  renewed,  the 
increases  we  project  are  based  on  the  steam  coal  market  due  to  new  plants  on 
line  after  1984.  The  near  term  forecast  (to  1938)  is  based  on  a  survey  of 
Montana  mines  undertaken  by  the  Montana  Governor's  o^'fice.  Montana  mines 
expect  production  to  increase  from  3J?.3  mtpy  (estimate)  in  1984  to  41.6  in 
1938.  Much  of  this  growth  is  due  to  contracts  for  a  new  plant  in  Michigan 
(Belle  River  #2)  and  Col  strip  3  and  4.  It  appears,  based  on  industry  sources, 
that  the  Montana  coal  industry  is  in  for  a  period  of  steady  growth  (3^o  to  4% 
annually)  for  the  next  few  years. 

The  near  term  forecast  can  be  extended  to  1993  based  on  utility  ten  year 
plans  as  summarized  by  the  National  Electric  Reliability  Council  (NERC).  In 
the  historical  Montana  market  described  above  there  are  only  two  plants 
without  coal  contract  commitments  that  will  be  coming  on  line  to  1993, 
Northern  States  Power  (NSP)  Sherco  #3  in  1988  near  Minneapolis  and  NSP's 
Wisconsin  Coal  #1  in  1993.  These  units  combined  would  contract  for  about  4 
million  tons  of  coal.  Even  very  major  extensions  of  the  Montana  market  due  to 
substantial  price  reduction  could  at  most  add  to  this  another  7  million  tons 
of  potential  new  plant  market  by  1993  in  Iowa,  Missouri,  Nebraska  and  Indiana. 
There  is  jno  new  uncontracted  coal-fired  capacity  to  come  on  line  to  1993  in 
Montana,  Michigan,  the  Dakotas,  Nebraska,  Kansas,  Oregon,  Illinois,  or 
Wyoming.  This  new  production  range  of  4  to  11  new  mtpy  by  1993  is  an  upper 
limit  since  it  is  predicated  on  the  current  NERC  "sum  of  utilities"  forecast 
for  our  market  of  around  2.5%  electric  sales  growth  per  year.  This  is  down 
considerably  from  even  last  year's  NERC  forecast  of  around  3.2%. 
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Sherco  #3 

Because  it  is  possible  that  the  only  new  plant  on  line  in  our  market  to 
1993  is  NSP's  Sherco  #3,  we  have  closely  analyzed  the  relative  cost  of  Wyoming 
and  Montana  coals  at  this  burn  site.  We  have  used  costs  estimated  from 
delivered  prices  at  MS?  plants  in  the  Minneapolis  area.  NSP  is  currently 
taking  deliveries  on  the  first  Wyoming  coal  contracts  ever  in  Minnesota 
(historically  Montana's  market).  This  coal  is  from  a  new  mine,  the  Rochelle, 
with  relatively  high  BTU  content  (8900)  and  a  mine  mouth  price  of  only  $6.00  a 
ton.  On  a  delivered  price  basis,  this  coal  is  about  $l.ll/ton  (or 
8.3^/MMBTU)  cheaper  in  Minneapolis  than  Colstrip  deliveries  under  old 
contracts  at  around  $11.00  a  ton.  This  is  in  part  due  to  the  new  rail 
extension  into  the  southern  Powder  River  by  Chicago  Northwestern  and  Union 
Pacific,  which  are  apparently  underbidding  Burlington  Northern  by  about  1  mill 
per  ton-mile--good  for  around  $1.00/ton  on  1,000  mile  deliveries.  Tn  general 
both  Wyoming  and  Montana  new  bid  prices  (for  8400  to  8700  BTU  coal),  estimated 
to  average  $7.70/ton  and  $9.50/ton  respectively,  are  below  the  current  average 
prices  for  existing  contracts  of  $9.77/ton  Wyoming  and  $11.00/ton  for  Montana. 
In  short,  market  conditions  are  leading  to  price  reductions,  which,  in  some 
cases,  are  quite  substantial. 

When  we  compare  potential  new  bids  at  Sherco  #3,  taking  a  low  Wyoming  bid 
($6.00  on  8900  BTU  coal)  and  an  average  Montana  bid  ($9.50  on  8700  BTU  coal), 
we  show  Montana  with  a  $1.08  a  ton  advantage,  or  about  6.2^/MMBTU.  Since 
CNW  does  not  deliver  directly  at  the  Sherco  #3  site,  we  have  assumed  equal 
rail  rates.  A  more  typical  Wyoming  bid,  at  $7.70  and  8450  BTU  would  make  the 
advantage  to  Montana  even  greater,  at  about  $2.80  per  ton. 

There  are  three  "wild  cards"  here:   the  FOB  bid  prices,  uncertainty  over 
rail  rates,  and  the  basis  for  the  NSP  decision.  On  the  Wyoming  FOB,  a  bid 
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lo»*er  than  $6.00  for  8900  BTU  coal  seems  doubtful.  On  the  Montana  FOB,  it  is 
unclear  why  to  date  Montana  producers  have  not  matched  Wyoming  price 
reductions.  An  analysis  of  production  costs  was  initially  proposed  for  this 
study,  but  not  funded,  and  is  beyond  the  scope  of  our  current  investigations. 
Conservatively  assuming  that  Montana  producers  can  go  to  at  least  $9.S0  FOB, 
it  is  likely  this  would  be  the  low  bid  for  delivered  coal  at  Sherco  #3. 

Rail  rates  Are   the  fastest  rising  part  of  the  price  puzzle  for  electricity. 
As  long  as  they  do  not  rise  differentially  between  carriers  of  Montana  and 
Wyoming  coal,  we  should  be  competitive  in  markets  where  rail  distance,  BTU 
content  and  sulfur  content  make  Montana  coals  the  least  cost  choice. 

The  third  "wild  card"  is  the  basis  of  the  NSP  decision.  It  has  been 
asserted  that  at  least  at  some  utilities  there  is  a  "subjective  bias"  against 
Montana  coal  because  of  our  severance  tax  and  "antibusiness  attitude."  It 
appears  to  us  that  utilities  have  to  pay  close  attention  to  even  rather  small 
differences  in  price.  For  example  the  estimated  $1.08/ton  or  6.2(^/MMBTU 
difference  at  Sherco  #3  for  Montana  coal  amounts  to  about  $2  million  per  year 
or  $50  million  over  the  plant  life  on  fuel  costs  alone.  Our  conclusion  here 
is  that  for  typical  new  bid  prices  and  similar  rail  costs,  Montana  will 
continue  to  dominate  the  Minnesota  market.  Even  taking  a  very  low  Wyoming  bid 
and  an  average  Montana  price,  we  show  a  continued  locational  advantage  to 
Montana  producers. 
New  Plants--Long  Term 

Our  long  term  forecast  for  Montana  coal  production  is  also  shown  in  Figure 
S-1.  The  key  uncertainty  here  has  to  do  with  the  growth  rate  of  electrical 
consumption  in  our  market  area.  We  illustrate  the  difference  between  1%,  2%, 
and  3%   electric  sales  growth  scenarios.  In  the  year  2000,  the  "3%"   forecast 
results  in  85.4  mtpy,  or  almost  double  the  1%  case  at  48.3  mtpy.  The 
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sophisticated  forecasting  models  being  applied  to  the  Pacific  Northwest  by  the 
Northwest  Power  Planning  Council  (NPPC)  and  Bonneville  Power  Administration 
(3PA)  are  predicting  growth  at  around  1.5%  to  the  year  2900,  with  zero 
probability  of  growth  greater  than  3%.  On  the  other  hand  utilities  in  the 
midwest  are  building  to  meet  growth  no  greater  than  around  2.5%.  On  this 
basis,  we  have  chosen  2%   as  our  base  case,  and  performed  sensitivity  analysis 
on  our  major  results  at  both  1%   and  3%. 

Our  long  term  forecasting  model  has  three  key  components:  a  spatial  market 
model,  electric  growth  forecast,  and  an   interfuel  substitution  algorithm.  In 
our  spatial  market  model  we  identify  the  geographical  area  where  Montana  coal  is 
least  cost  against  seven  competing  coal  supply  centers  including  Texas,  Wyoming, 
Utah,  and  Illinois.  As  detailed  in  the  report,  we  incude  all  costs  associated 
with  burning  a  specific  coal,  including  air  pollution  control  costs  (scrubbers), 
boiler  size  due  to  BTU  content,  transportation,  etc.  Costs  are  on  a  present 
value  basis  over  the  life  of  a  prototype  500  mw  generating  unit,  and  include 
fuel  and  transportation  escalation  assumptions. 

The  results  of  a  typical  computer  run  of  the  model  is  the  spatial  map 
illustrated  in  Figure  S-2.  The  results  indicate  that  at  $9.50/ton  Montana 
versus  $7.70  per  ton  Wyoming,  the  Montana  market  includes  most  of  Minnesota, 
Wisconsin,  Michigan,  Washington,  Montana,  and  northern  Idaho.  Because  the  model 
is  based  on  the  assumption  that  a  coal  supply  center  is  a  single  point,  the 
Montana  market  is  overstated  to  the  extent  that  there  are  many  potential  mine 
locations  within  a  given  coal  production  region.  For  example,  we  have  ignored 
Central  Basin  coals  in  Iowa  and  Missouri,  and  in  Wyoming  the  supply  center  we 
use  is  to  the  south  of  Gillette  at  Bridger  Junction.  Because  of  extensive  coal 
deposits  throughout  Wyoming  and  North  Dakota,  the  latter  are  excluded  from  the 
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Montana  market  in  all  cases.  Mine  mouth  generation  using  North  Hakota 
lignites  has  historically  served  electric  growth  in  both  the  Dakotas. 

Once  a  spatial  market  is  identified,  the  total  electric  generation  in 
that  market  is  estimated.  Known  projected  and  existing  nuclear,  hydro,  oil 
and  gas,  and  exisiting  coal  generation  is  then  subtracted  on  a  state  level  to 
estimate  residual  (new  coal)  generation. 

Using  this  model  we  have  identified  the  spatial  market  (and  coal 
tonnages)  associated  with  alternative  prices  of  Montana  coal:  S10.50,  $9.50, 
$8.50,  $7.50,  and  $6.50.  Comparison  of  the  results  at  $10.50  and  $9.50,  for 
example,  provides  a  basis  for  predicting  the  new  coal  production  associated 
with  a  $1.00  price  cut  (due  to  severance  tax  change,  etc.).  Because  o^ 
uncertainties  in  V/yoming  prices,  we  ran  the  model  for  both  a  $"'.70  and  $6.00 
Wyoming  case.  The  results  for  our  base  case  are  summarized  in  "able  S-2.  A 
major  finding  is  that  because  of  Montana's  locationai  advantage  in  the  north- 
central  region  and  PNW,  there  is  likely  to  be  steady  and  substantial  growth  in 
coal  production  even  without  price  reduction.  The  second  major  finding  is 
that  the  incremental  production  associated  with  a  given  $1.00  price  reduction 
is  small,  averaging  around  1.5  mtpy  in  1990  and  1995  and  6  mtpy  in  the  year 
2000  against  the  base  prices,  all  for  2%  growth. 

As  developed  in  considerable  detail  in  the  main  report,  price  reductions 
in  every  case  expand  our  market.  However,  in  many  cases,  the  new  areas  where 
we  become  competitive  have  no  potential  new  coal  generation  to  the  year  2000. 
For  example,  Illinois  has  a  very  large  amount  of  nuclear  capacity  (about  8000 
mw)  coming  on  in  the  next  few  years  and  shows  no  need  for  new  coal  in  even  a 
3X  growth  scenario.  Similarly,  in  the  Pacific  Northwest  we  have  relied  on  the 
NWPPC's  forecast  of  loads  and  resources.  Only  in  the  "high"  case  {3%  growth) 
is  there  any  need  for  new  coal  in  the  Northwest,  and  then  only  in  the  year 
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Table  S-2 


SUMMARY 


Base  Case  Montana  Coal  Production  Forecast 
(million  tons  per  year) 


Year: 


1990 


1995 


2non 


Electric 
Growth  Rate: 


n 


?.% 


3% 


n 


?.%       3% 


n        2% 


3% 


Total 
Production 


38 


42 


43 


42 


46    65 


48     63    85 


New 
Production 

^Increase  for 
$l/ton  Price 
Reduction 


11 


1.5    1.3 


10 


14    32 


1.6    1.2    6.9 


16 


31    53 


1.0    5.7  13.5 


Note:  "^Increase  is  based  on  average  of  9.50  and  10.50  Montana  FOB  and  6.00, 
7.70  Wyoming  FOB  cases. 
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2000.  This  is  due  in  part  to  the  conservation,  hydro,  and  combu'-.tion  turbine 
resources  expected  in  the  Northwest. 
Acid  Rain  Plants 

Another  potential  market  for  Montana  coal  is  the  set  of  older  plants, 
mainly  in  the  midwestern  states,  that  currently  burn  high  sulfur  fuels. 
Because  of  the  increased  scientific  evidence  that  links  coal-fired  electric 
generating  plant  emissions  of  SO2  with  acid  precipitation  impacts,  a  number  of 
bills  were  proposed  in  the  last  Congress  to  reduce  SOj>  emissions  by  3  to  12 
mtpy.  The  bills  are  of  two  major  types.  The  Sikorsky/Waxman  Bill  (HR3400) 
for  example,  would  require  scrubbers  on  the  "top  50"  emitters  and  leave  a 
potential  of  30  to  50  mtpy  of  high  sulfur  coal  use  that  could  be  switched  to 
low  sulfur.  The  other  type  of  bill,  typified  by  S2001,  the  Durenburger  Bill, 
would  have  no  explicit  technology  forcing  provisions.  Utilities  would  be  free 
to  choose  the  least  cost  mix  of  scrubbing  and  switching  on  their  system.  At 
present  there  is  a  great  deal  of  uncertainty  over  the  target  level  of 
reduction  and  the  means  of  achieving  that  reduction. 

While  the  potential  "acid  rain"  market  for  the  NGP  may  be  anywhere  from  37 
to  117  mtpy,  the  actual  share  will  depend  critically  on  the  type  of  legislation 
(scrub  or  switch)  and  on  the  unit-specific  economics.  Many  of  the  older  plants 
designed  for  bituminous  coals  may  not  be  able  to  burn  the  low  BTU,  high  ash, 
high  sodium  western  coals  or  only  at  a  large  expense.  An  analysis  has  been 
undertaken  by  ICF  that  takes  into  account  the  match  of  unit  and  coal  source 
characteristics  and  assumes  that  utilities  will  minimize  costs.  The  ICF  report 
estimated  that  by  1990,  acid  rain  legislation  would  add  only  10  mtpy  to  the  NGP 
market.  Based  on  historical  market  shares,  this  would  imply  perhaps  2.5  mtpy 
for  Montana.  In  short,  even  under  the  most  optimistic  scenario  (there  is  an 


acid  rain  bill  and  it  allows  utilities  to  scrub  or  switch),  the  Montana  market 
for  acid  rain  plants  is  anywhere  from  0  to  3  mtpy. 

In  fact,  given  the  current  mood  of   the  National  Congress,  the  pull-back 
of  legislative  leaders  who  championed  acid  rain  reduction  in  the  last 
Congress,  and  the  Presidential  (E.P.A.)  assessment  of  new  study  requirements, 
it  appears  unlikely  that  acid  rain  reduction  will  be  mandated  by  the  Congress 
in  this  decade. 
Policy  Analysis 

We  have  analyzed  the  impact  of  three  policies  on  our  long  term  coal 
production  forecasts:  acid  rain  legislation,  reclamation,  and  severance 
taxes. 

Based  on  the  preceding  discussion,  we  conclude  that  new  contract 
potential  for  Montana  based  upon  some  form  of  SO2  reduction  does  not  seem 
likely,  or  is  at  best  very  small,  to  the  end  of  our  forecast  period.  As 
developed  in  our  main  report,  on  a  delivered  basis,  the  cost  of  reclamation  is 
very  small,  perhaps  averaging  2.0  to  2.5  cents  per  million  BTU  out  of  a 
delivered  price  of  $1.50  to  $1.60  per  million  BTU.   In  addition,  state/ federal 
rules  and  guidelines  applied  in  individual  sites  offer  only  minor  di^^ferences 
between  Montana  and  Wyoming.  We  conclude  that  potential  changes  in 
reclamation  policy  are  very  unlikely  to  significantly  impact  coal  markets. 

The  analytical  model  for  our  analysis  of  the  changes  in  the  Montana  coal 
severance  tax  is  summarized  in  Figure  S-3.  Given  the  demand  for  coal,  a 
reduction  in  severance  tax  (and  price)  has  two  effects:   revenue  is  lost  on 
existing  production  (area  A)  and  revenue  is  gained  (area  C)  on  new  production 
(taxed  at  the  new  reduced  rate).  As  shown,  there  is  a  net  loss  as  "A" 
outweighs  "C."  In  general  the  extent  of  net  loss  or  gain  depends  critically 
on  the  shape  of  the  demand  function.  A  convenient  statistic  used  by  economist 
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Figure  S-3 


Effect  of  a  Tax  Decrease 
on  Production  and  Revenue 


Price  (8/ton) 


Current     r"00 
Severance - 

'^^^       L  8.70 


50%   tax 
cut  to 
9.85 


lost  tax  revenue  on  existing 
production 


increased  revenue 
on  new  production 


Demand 
Curve 


32    X 

A  +  B=  current  revenue. 
A = lost  revenue  under  tax  reduction. 
C= revenue  on  new  production. 
C-A=net  change  in  tax  revenue. 

Issue:  X  =new  production  level  (elasticity  of  demand). 
*  Average  price  of  8700  BTU  producers,  for  example. 


Quantity 
(m+py) 
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to  represent  the  response  of  quantity  demanded  to  changed  price  is  "elasticity 
of  demand."  It  can  be  shown  analytically  that  unless  demand  is  extremely 
elastic  (in  fact  an  elasticity  around  -4.6),  tax  reductions  on  coal  will  result 
in  a  net  loss  of  income  to  the  state.  Based  on  our  preceding  analysis  of  price 
reductions,  the  demand  curve  faced  by  Montana  producers  is  inelastic  at  least 
through  1995,  and  then  only  barely  elastic  (around  -1.0)  in  the  year  2000. 

The  net  loss  for  two  specific  tax  reduction  policies  are  shown  in  Table 
S-3  for  2%   electric  growth  (base  case).  For  example,  in  the  year  2000  a  50% 
tax  cut  on  new  production  results  in  a  loss  of  $46.5  million  (area  A  of  Figure 
S-3)  on  new  production  that  would  occur  anyway  and  a  $12.0  million  gain 
(corresponding  to  area  C)  on  new  production  stimulated  by  the  tax  cut.  The 
net  loss  is  then  $34.5  million  per  year.  Results  for  all  scenarios  and  years 
are  conceptually  similar:  new  production  that  will  occur  anyway  dwarfs 
incremental  production  stimiulated  by  a  tax  cut.  In  short,  with  reference  to 
Figure  S-3,  area  "A"  is  greater  than  "C"  in  e^ary   case  we  modeled.  Our 
empirical  results  are,  incidently,  similar  to  those  developed  by  utility 
consultant  Victor  Wood,  in  a  report  we  obtained  through  the  Montana 
International  Trade  Commission. 

Table  S-3  also  provides  an   estimate  for  another  possible  policy:  a  50%  tax 
cut  on  all  production.  In  this  case  an  additional  annual  $48.5  million  tax 
revenue  loss  on  existing  production  is  added  to  the  previously  described  net 
loss  on  new  production,  for  a  year  2000  loss  of  $83.0  million  annually. 

The  net  present  value  of  the  tax  loss  under  the  two  policies  to  the  year 
2000  can  be  estimated  from  the  annual  losses  of  Table  S-3.  A  50%  tax  cut  on 
new  production  has  a  negative  present  value  of  $105  to  $205  million  at  1%   to 
3%  electric  growth;  a  50%  cut  on  all  production  has  a  negative  present  value 
ranging  from  $685  to  $785  million. 
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Table  S-3 


Summary  Tax  Policy  Analysis 


Tax  Policy  Alternative 


1985 


Change  in  Tax  Revenues  (mill  ion  $/year) 
and  Coal  Production  (million  $/year) 


1990 


1995 


2000 


Tax 


Coal 


Coal 


Tax    Coal    Tax    Coal    Tax 
(10*^  $)  (mtpy)  (10^  $)  (mtpy)  (lo''  $)  (mtpy)  (10^  $)  (mtpy) 


A.  50%  Tax  Cut  on 
New  Production: 

Loss  on  Base  Case 
New  Production: 

Tax  on  Increase  in 
New  Production: 

Net  Effect: 


13.5 


21.0 


46.5 


3.6 

2.4 

2.7 

1.8 

12.0 

8.0 

9.9 

2.4 

18.3 

1.8 

34.5 

8.0 

50%  Tax  Cut  on 
All  Production: 

Loss  on  Existing 
Production:     48.5 

Net  Effect 
New  Production: 


48.5 
9.9    2.4 


48.5 

18.3    1.8 


48.5 

34.5    8.0 


Total 


48.5 


58.4    2.4     66.8    1.8     83.0    8.0 


Offsetting  the  tax  revenue  losses  to  the  state  as  a  whole  are  coal 
production  gains  (also  quantified  in  Table  S-3).   An  interesting  question  is 
the  decision  weight  to  be  placed  on  production  gains  (or  profits,  or  wages,  or 
employment  or  etc.)  as  opposed  to  tax  revenue  losses.  These  appear  to  us  to 
be  largely  distributive  issues  which  are  beyond  the  scope  of  our  analysis.  We 
have  also  simplified  our  study  by  assuming  that  there  is  no  move  by  producers 
or  railroads  to  capture  any   profits  potentially  created  by  tax  reductions,  but 
that  in  ^act  reductions  show  up  in  delivered  prices.  Similarly  we  have 
adopted  a  "naive"  model  in  the  sense  that  Wyoming  producers  and  legislators  do 
not  strategically  respond  to  Montana  tax  cuts.  Relaxing  these  assumptions 
only  strengthens  our  basic  conclusion.  The  main  finding  here  is  that  tax 
revenues  will  in  all  cases  decline  on  net  due  to  tax  reductions. 
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